Excessive ethanol drinking in rodent models may involve activation of the innate immune system, especially toll-like receptor 4 (TLR4) signaling pathways. We used intracellular recording of evoked GABAergic inhibitory postsynaptic potentials (eIPSPs) in central amygdala (CeA) neurons to examine the role of TLR4 activation by lipopolysaccharide (LPS) and deletion of its adapter protein CD14 in acute ethanol effects on the GABAergic system. Ethanol (44, 66 or 100 mM) and LPS (25 and 50 lg/ml) both augmented eIPSPs in CeA of wild type (WT) mice. Ethanol (44 mM) decreased paired-pulse facilitation (PPF), suggesting a presynaptic mechanism of action. Acute LPS (25 lg/ml) had no effect on PPF and significantly increased the mean miniature IPSC amplitude, indicating a postsynaptic mechanism of action. Acute LPS pre-treatment potentiated ethanol (44 mM) effects on eIPSPs in WT mice and restored ethanol's augmenting effects on the eIPSP amplitude in CD14 knockout (CD14 KO) mice. Both the LPS and ethanol (44-66 mM) augmentation of eIPSPs was diminished significantly in most CeA neurons of CD14 KO mice; however, ethanol at the highest concentration tested (100 mM) still increased eIPSP amplitudes. By contrast, ethanol pretreatment occluded LPS augmentation of eIPSPs in WT mice and had no significant effect in CD14 KO mice. Furthermore, (+)-naloxone, a TLR4-MD-2 complex inhibitor, blocked LPS effects on eIPSPs in WT mice and delayed the ethanol-induced potentiation of GABAergic transmission. In CeA neurons of CD14 KO mice, (+)-naloxone alone diminished eIPSPs, and subsequent co-application of 100 mM ethanol restored the eIPSPs to baseline levels. In summary, our results indicate that TLR4 and CD14 signaling play an important role in the acute ethanol effects on GABAergic transmission in the CeA and support the idea that CD14 and TLR4 may be therapeutic targets for treatment of alcohol abuse.
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Introduction
Recent evidence points to a role for neuroimmune mechanisms, and particularly the innate immunity mediated by the toll-like receptors (TLRs), in ethanol effects and drinking (for review see (Crews et al., 2011; Harris and Blednov, 2012) . TLR4 plays an especially critical role in innate immunity and this pathway is activated by both exogenous [e.g., LPS, exhibiting a microbe-/pathogen-associated molecular pattern (MAMP/PAMP)] and endogenous signals or ligands [e.g., high mobility group box 1, heat shock proteins, nucleic acids and fibronectin, exhibiting damageassociated molecular patterns (DAMPs)] (Piccinini and Midwood, 2010). Activation of TLR4 triggers transcriptional activation of pro-interleukin-1b and TNFa and initiation of the innate immune response (Hanamsagar et al., 2012; Kielian, 2009) .
Evidence supporting a key role of TLR4 in alcohol effects and drinking includes the following: 1) the alcohol-induced activation of glia, induction of inflammatory mediators, apoptosis, and behavioral and anxiety impairments seen in WT mice are not found in TLR4 deficient mice (Alfonso-Loeches and Guerri, 2011;  
